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I. INTRODUCTION

Between August 30th and September 6, 1979, Puerto Rico suffered extensive f£lood-
ing from two violent storms -- Hurricane David and Tropical Storm Frederic. On
September 2, 1979, President Carter declared six municipios disaster areas;
eventually, the disaster declaration covered 72 of Puerto Rico's 78 municipios.
On September 7, 1979, Governor Carlos Romero Barceld signed a Federal/Common-
wealth Disaster Assistance Agreementl to allow Puerto Rico to receive federal
disaster assistance funds. Paragraph nine of this agreement regquires Puerto
Rico to:

...evaluate the natural hazards in the areas in which the proceeds of
the grants or loans are to be used..., take appropriate action to
mitigate such hazards, including safe land use and construction prac-
tices; and to follow up with applicants, within Commonwealth capabili-
ties, to assure that appropriate hazard mitigation actions are taken.?

Snortly before Hurricane David and Tropical Storm Frederic struck Puerto Rico,
an Executive Order on disaster functions3 assigned lead agency respcnsibility
for hazard mitigation planning to the Department cf Natural Resources (DNR) .
After the initial emergency operations related to the two storms were completed,
DNR, the Federal Emergency Management Agency (FEMA), Civil Defense Agency, and
the Planning Board held a series of meetings to initiate hazard mitigation plan-
ning. These meetings clarified DNR's role as lead agency and provided the ini-

tial direction for the hazard mitigation planning effoxt.

l?EMA No. 597 DR Puerto Rico. See Appendix A.

2The legal basis for this requirement is Section 406 of the Federal Disaster
Relief Act of 1974 (P.L. 93-288), which requires as a condition of disaster
assistance grants, or loans, that the state or local government agree that:
1) ...the natural hazards in the areas in which the proceeds of the grants
or loans are to be used shall be avaluated...

...appropriate actions shall be taken to mitigats such hazards, including

(S

’
safe land use and construction practices, in accordance with standarcs
prescribed or approved by the Administration of DR&R (FDAA) after ade-
guate consultation with the appropriate elected officials of general

purpose governments...; and
3) ...the State shall furnish.such evidence of compliance with this section
as may bhe required bv regulations.

Preposed regulations governing Section 406 wers not issued until April 197°
Tinal regulations were issued November 3, 1979 (44 CIR, Part 205, Sukpart M,
Hazard HMitigaticn.)

r Zor <Coordinaticn

-

Afministrative Bulletion Mo. 365
I Zxecutive TuncTicns in Casa




<}

As lead agency, DNR reassigned several staff members and consultants from other
duties to prepare a work program for hazard mitigation planning. Recognizing
that this type of effort would require interagency action, the work program
called for establishment of a Hazard Mitigation Task Forcel to include represen-
tatives from over 15 federal, commonwealth and municipal agencies. 2a smaller
Hazard Mitigation Work Groupz, with membexs from three federal and three common-

wealth agencies plus several municipios, was also established.

A

. Based on the earlier discussions with other key agencies, DNR proposed two types

of hazard mitigation planning: a) the preparation of site~specific plans for
selected target areas (pdtential areas wexe idenﬁified for review with the

Task Force.); and b) because flooding from David and Frederic was so widespread,
the preparation of a general hazard mitigation plan for all of Puerto Rico

(called the "islandwide plan").

At its first meeting on November 7, 1979, the Hazérd Mitigation Task Force con-
curred with this overall aporoach, suggested a number of changes ih the work
program, and selected two initial target areas for site-specific plans -~ coas-
tal flocdplains of Ric Grande de Lofza and Rio de La Plata. A decision on
additional target areas was deferrad. At its second meeting on November 29th,
the Task Force approved a revised work program, which was subsequently approved
by the FEMA New York Reqional.office. Tollowing these approvals, DNR began to
compile data and evaluate flood hazards for the two target areas and for the
islandwide plan. Regular meetings of both the Work Group and the Taék Force
were scheduled to periodically review this information and to recommend appro-

priate hazard mitigation actions.

This report -- Puerto Rico Flood Hazard Mitigation Plan -- presents the results
" e o . , . 3 . - . <y - .

of the islandwide investigation. It briefly describes the flood nazard and

Tuerto Rico'’s volicies for dealing with zhe hazard, describes on-going acticns

Lo reduce future flood losses, and recommends additional actions to be £aken in

See Appendix C.

Zazard svaluations and mitigation rscommendations that are s
Get arzas ar2 included in the following reporis: Hazard Miti
2ortions of the Coastal Flocdplain of Ri0 Grande de LoiZa, 2
zien Plan for Portions of the Coastal Tloodolain of Rio de &




"

Information included in the plan is derived primarily from the following sources:

Coastal Flood Hazards and Responses in Puerto Rico: An Overview,
Department of Matural Resources, February 1980.

Hazard Mitigation Plan for Portions of the Coastal Floodplain of rio
Grande de Loiza, Department of Natural Resources, May 1980 (Draft).

- Hazard Mitigation Plan for Portions of the Coastal Floodplain of Rio .
de La Plata, Department of Natural Resources, May 1980 (Draft).

Meetings of the Hazard Mitigation Task Force.
Meetings of the Hazard Mitigation Work Group.

Staff work by DNR and other government agencies.

In addition to these major sources, numercus other documents prepared by several

commonwealth and federal agencies were also used extensively.

Several actions were taken by government agencies following David and Frederic
independent of the actions of DNR and the Task Force. Because these actions
are essential to the overall hazard mitigation effort, they are incorporated

into the plan, to the extent possible.
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DESCRIPTION AND EVALUATION OF FLOOD HAZARDS

HURRICANE DAVID AND TROPICAL S3TORM FREDERIC

During the 1979 hurricane season, Puerto Rico was affected by two major
storms within a five-day period. Hurricane David passed 100 miles south
of Puerto Rico on August 30th, and Tropical Storm Frederic cut through
the center of the island on September 4th (See Fiqure 1l). Danger to
Puerto Rico from Hurricane David was at first -- on August 28th -- re-
ported as "unlikely". However, on Wednesday evening, the 29th,

David shifted to a slightly more northern track and a hurricane

warning was issued for Puerto Rico and the Virgin Islands. BHurricane
David -— with 115 mph sustained winds and gale force winds extending 150
miles from the center -- was soon being classify as the most dangerous
hurricane to threaten Puerto Rico since Donna in 1960, and even potentially
comparable to San Felipe in 1928. Although the storm was originaliy oro-
jected to pass about 60 miles off the south coast, the final zath was 100
miles to the south (See Fiqure-1l). This slight shift oprobably spared
Puerto Rico from more serious wind and flood damages; still the entire

island felt the effects of the storm.

Heavy rainfall caused floodwaters to rise in some aieas bv Thursday evening,
August 30th. (Rainfall for the 3-day event ranged fxom 2-10 inches in the
north coastal area to 20 inches in the central mountain region.) Severs
flooding cccurred over the east, south and north sections of Puerto Rico
during the early mo;ning and during the day of August 31st. The National
Weather Service (NWS) also issued a coastal flood warning at 10:30 p.m. cn
August 29th, and recommended to Puerto Rico officials that low lying arsas
in the e=ast and south be evacuated as a precaution against vossible storm

surges.

The Puexrto Rico Civil Defense Agency set up its command center in 3an Juan
to coordinate rescue operations. Evacuaticn of floodplain residents began
on August 30th. In Toa 3aja, cne of the hardest nit are=as, 15,000 resi-

dents were evacuatad to sheltexs that night. B2v Friday, August Z1st, the
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death toll reached six™ with major flooding reported in at least nine
towns. Twenty thousand refugees were in shelters Friday afternoon, and

30,000 by nightfall.

The Governor declared a state of emergency on August 3lst -- releasing $3
million in emergency aid and activating the National Guard -- and requested
a2 federal disaster declaration. Disaster teams from both the Federal
Emergency Maznagement Agency (FEMA) regional office in New York and the Red
Cross were flown in. A Presidential disaster declaration, made on Sunday,

September 2nd, originally affected only six municipalities where damages

“had been assessed -- Ponce, Arecibo, Humacao, Arroyo, Barceloneta and

Manati. As damage estimates for other towns were made, additional areas:

were covered bv the disaster declaration.

Initial estimates of damages from Hurricane David, due to both flooding and
wind, included over $50 million lost in agricultural production and equip-
ment (including a 50% loss of the coffee crop), over 800. houses destroved

and more than 8,000 damaged, and 25% of the rocads blocked by floods, land-

slides, or fallen trees.

As the cleanup and assistance efforts continued, a second tropical storm
moved toward Puerto Rico. Tropical Storm Frederic was upgraded to a
hurricane on September lst, and by Sunday evening September 3rd, a second
hurricane watch was issued for Puerto Rico. On Monday, refugee centers began
to reoren, and low lying sectors of La Perla in 0ld San Juan were evacuated,
as were scme parts of Toa Baja. The National Weather Serwvice warned of
severe flooding kecause of the already saturated condition of the soil, and
because flood waters from Hurricane David's rains had not completely receded

in come areas. A

L

iurricane Frederic was originally projected to pass about 100 miles north of

"

Puarto Rico on Tuesday morning, September 4th. Fortunately, as frederic ap-
Proached Puerto Rico, its strength diminished ahd it was downgraded o

tropical storm status. However, a slight change in dirsction brought the




storm over land along the north coast (See Figure 1). Although wind :
damage was minima;} heavy swells caused beach erosicn:and damage to
roads. Waves of 12 tc 15 feet occurred on the east and south coast.

Heavy rains continued after the storm passed.

The day after the second storm hit, FEMA announced that damages from Tropical
Storm Frederic would be covered under the disaster declaration made following
Hurricane David. By September 6th, 15 municipios were included in the dis-
aster declaration, making residents eligible to receive federal disaster
relief. Eventually, 72 of Puerto Rico's 78 municipios were declared eli-
gible for federal disaster assistance: 60 eligible for individual and

public assistance; 3 for individual assistance only; and 9 for public

assistance only (See Appendix D).

Final damage estimates and disaster assistance payments are still to be com-
pleted; however, estimates available from the Puerto Rico Civil Defense Agency
(CD), Puerto Rico Industrial Development Company, and the Federal Emergency
Management Agency provide a relatively complete picture of damages caused by
Hurricane David and Tropical Storm Frederic. Approximately 67,000 persons
ragistered for assistance at Emergency Management Centers set up around the
island by FEMA and CD. Table 1 details damage estimates and assistance pay-
ments to residents, businesses, and public facilities provided by FEMA and
other federal and commonwealth agencies whose efforts were coordinated by

FEMA.

Civil pDefense data gathered after Hurricane David indicated 5,916 houses
affected by the storm; 831 were totally destroyed, while the rest were able

t0 be rehabilitated. Housing damages by region were as follows:

2

Recglon Hcuses Destroved Houses LCamaged, zut Repairaple
Arecibo o7 515
Bayamdn 234 443
Caguas 1564 518
Carclina 132 945
Mayaglez 72 1,021
Ponce 121 1,297
$an Juan 31 2256

V]
Q
()}
wm

TOTAL 351
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Industry suffered very little direct damage. The P.R. Industrial Develop-

ment Ccmpany (PRIDCO) estimated a total cost of $62,985 for repair of damaced

industrial facilities.
most individual projects were less than $1,000 each to repair relatively
minor damages from flooding and hurricane winds. These repair\projects in-~
.cluded replacement of insulation and waterproofing, debris and fallen tree
removal, repair of flashing, and repair of submersible pumps. A summary

of industrial repairs by region is as follows:

Region No. of Projects Estimated Cost
South 1 $15,300
Zastern Metropolitan 7 19,300
North 7 5,300
West 4 15,200
Central Metropolitan 6 7,885
TOTAL 25 $62,985

As noted above, the Department of Agriculture estimated agricultural losses
of approximately $50 million. In addition to assistance provided by the

federal Parmers Home Administration, the Puerto Rico Department of Agricul-
ture authorized $8.1 million for an agricultural rehabilitation program to
reduce the adverse effects of the two storms. The rshabilitation program
included no-interest lecans, government purchase of crops, and cash bonuses

for new coffee plantings. A summary of the assistance provided as of June

While a few facilities suffered damages over $10,000,

15, 1980, is included below:
Estimated Funds Farmers
Program Cost Utilized Benefitting
Loans $3,530,000 $3,312,271 8,367
Fertilizer for Coffee 1,318,000 1,127,792 11,055
Fertilizer for Plantains and Bananas 465,000 478,290 5,272
Fertilizer for Pasturs Grass 6C0,000 450,486 2,579
32.30 Subsidy Per 100 1lbs of Food 322,000 385,030 250
Concentzrate
fconomic Aid and Cover for Vegetable 300,000 173,000 16
Farms
Cover for Rice 200,000 - -
Purchase of Plantains and Bananas 1,192,000 485,225 300
Collection of Coffee 2C0,000 132,200 d
Production of Small Cofifse Traes 150,000 ©3,300 152
TOTAL $5,347,000 34,318,324 29,405
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HISTORICAL PERSPECTIVE

In assessing the impacts of Hurricane David and Tropical Storm Frederic, it
is important to recognize that Puerto Rico escaped the full fury of a major
hurricane. The magnitude of flooding varied from only about a one-year to
a maximum ten-year flood event throughout the island. The extensive damages
resulted from the high winds accompanying David and widespread flooding

that affected almost all of Puerto Rico.

Floed hazards in Puerto Rico reflect the island's tropical weather conditions,
topography and high population density. Nearly 70.nonnavigable rivers, and
streams -- whose banks and drainage areas are dotted with communities --
originate in a central mountain range and rapidly reach the coastal plain.
These rivers are narrow, shallow and relatively short (mostly less than 20
miles long), making them highly susceptible to flooding and particularly to
flash floecding. Poor drainage and high density of construction in the flood-
plain, with accompanying high runoff rates, have increased the vulnerability
of these areas to flooding. The flooding problem is further aggravated in
many urban areas due to inadequate storm drainage systems or poor maintenance
of the storm draiﬁage systems and stream channels. Large portions of the
coastal floodplain are also subject to storm surge flocoding and ercsion from
hurricanes and other tropical storms that push seawater onshore, and from

heavy coastal sea swells generated by winter storms in the North Atlantic.

Minor flooding occurs frequently in Puerto Rico. Much of this smaller scale
flooding is the result of only moderately heavy rainfall combined with in-

adequate drainage. Because minor flcoding is so fxesguent, residents of many
areas appear to nave accepted flooding as an unavoidable vart of life. This
attitude seems to alsoc extend to more serious flooding, with menv people not

taking the threat of dangerous f£locding very seriously.

Severe flooding in Puerto Rico c¢an result from: landfalling hurricanes,
kurricanes that pass nearbv but do not actually hit the island, and non-
hurricane storms. Aporoximatelv 140 hurricanes have affected Fuerto Rico

in the past 300 vears. Thev have caused more than 5,000 deaths and hundreds

h

of millions of dollars in oroverty damage. Thirteen nurricanes have actually

crossed parts of Tuerto Xico since 1876 (Ses= Figurs 2). The last landfalling

1

3

o1

in 1932 -

nurricane %o

3
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There have been five President;ally declared flood disasters in Puerto Rico
in recent years.

August 1956 - Hurxicane Betsy (Santa Clara)

October 1970 (60 mﬁnicipios) - Tropical Depression

October-November 1974 (52 municipios)

September 1975 (islandwide) - Tropical Storm Eloise

September 1979 (72 municipios) - Hurricane pavid and
Tropical Storm Frederic

Flash flooding, from both hurricanes and other storms, can be predicted with
only limited precision., Puerto Rico's relatively small size and the many
drainage basins that divide the island prevent geographically detailed pre-
dictions of the occurrence of flash flooding. As a result, the warning time

available is usually a matter of hours, or even minutes.

The prediction of storm surges affecting the near shore areas is also uncer-
tain. The state-of-the-art for storm surge predictions is less well develcped
than for flash floods, and only limited study of storm surges has been per-

formed for Puerto Rico.

Although the types of damages incurred from flooding have changed somewhat
over the past century =-- most noticeable fewer deaths and fewer destroved
buildings -~ the potential for property damage and loss of life is greater
than it has ever been. This is due mainly to the increased population

now living in flood hazard areas. The next major hurricane to directly
strike Puerto Rico could cause enormous property damage, economic and

social disruption, and substantial loss of life.

’



III. FLOOD HAZARD MITIGATION POLICIES

A. FCRMAL POLICIES

Primary responsikbility for the development and implementation of public
policies and actions to guide development throughout Puerto Rico, including

flood hazard areas, rests with the Puerto Rico Planning Board.

Official Planning Board policies on development in flood hazard areas are

contained in the QObjectives and Public Policies for Land Use, adoptad by

by Board in June 1977. These were also incorporated into the Puerto Rico

Coastal Management Program by the Department of Natural Resources in July

1978. The principal obﬁectives and public policies relating to|;flooding

are quoted below:

OBJECTIVE

To reduce to a minimum the danger of loss of 1life and vhysical
damage in the country, as a rssult of flcoding and the action
of wave surge -- at the same time identify and promote those
land uses and activities compatible with these conditions.

PUBLIC PCLICIES

10.00 To protect the population actually residing in flood-
able areas or in areas affected by the action of wave
surge.

10.01 Tco construct engineering works which will, at a
reasonable cost, prevent property damage and
risks to the lives of the citizenry actually
affected, giving priority to these works above
anv other flood control measures.

10.02 @Where necessary, to take the aprropriate
’ measures to relocate these persons.

11.00 To »rohibit land development and construction of
structures for urban 2xpansion and other zctivities
which are expressly excluded bv current regulation
in areas affected by floods and wave surge, =2xcept
when flood control works or protection against wave
surge already sxist, are under construction or can te
rrovided at a reasonable cost, to protect the property
and guarantae the safety of all the people affected in
these lands which are not agricultural{ly) nrcductive,

mportant natural rescurces, and are not

1v critical.

dc not have
snvironmenta



12.00 To stimulate agricultural development in floodable
areas which have such potential.

13.00 To construct flood control works with an agricul-
tural apprroach in areas where it is appropriate,
and which will result in an increase in agricul-
tural production.

ADDITIONAL POLICIES

The official Planning Board policies are the most formal and broadest

statement of the commonwealth's position -- but not the only expression

of public policy -- regarding development in flood hazard areas. Regu-

lations, programs, and activities of the Planning Board and of other

agencies are a less formal, but still integral, part of the total

commonwealth policy regarding development in flood hazard areas.

The Hazard Mitigation Task Force found it desirable to formally state

several of these informal policies: - .

9
+e

=Y

To continually add to and improve data on the frequency, extent,

and magnitude of flood hazards and their effects.
To develop flood hazard mitigation plans for high risk areas.

To increase the lavel of public awareness of flcod hazards and
what actions they can take to prevent or reduce risks to their

rerson and property.

To encourage the purchase of flood insurance by those who live

in f£loodable areas.



IV. POLICY IMPLEMENTATION

s

The remainder of this hazard mitigation plan describes several actions that
the Task Force feels should be taken to help implement the policies presented
in the previous section. Because structural measﬁres to protect against
flooding are expensive and long-term processes, and because they require de-
tailed investigation, this plan emphasizes the use of non-structural measures.
Three measures in particular were emphasized byv the Task Torce as likelv to
vield significant returns in reduced loss of life and property and lessened.

social and economic disruption from future floods. They are:

Flood Insurance
Evacuation Plans

Improved Enforcement of Floodplain Regulations
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SUMMARY - OF RECOMMENDATIONS

A summary of the specific recommendations made by the Task Force is pre-
sented below. Suksequent sections provide a discussion of the consider-

ations leading to the recommendations.

FLOOD INSURANCE

Flood Insurance for Privately Owned Structures

1. Promote greater knowledge of the flood insurance program and its
benefits through a program of increased public awareness.

a. The Federal Insurance Administraticn' and EDS Federal Corpora-
tion should more actively promote the sale of flood insurance
in Puerto Rico.

b. The Puerto Rico Planning Board and Department of Natural
Resources should promote greater awareness of the flood
insurance program as part of a gensral flood hazard aware-
ness program. The following measures should be used:

Radio Public notices in conspicuous places
Television Banks
Newspapers Professional and civic organizations

Special Mailings

2. FIA should take administrative actions to lower the annual cost of a
minimum flood insurance policy by extending the term of the policy
from one year to two or three years. This action by FIA would make
flood insurance more affordable to low income residents with low
value properties.

Insurance Renewal bv Recipients of Disaster Aid -

1. The Government of Puerto Rico should subsidize the cost of renewing
minimum flood insurance policies for about 23,000 families curvently
insured under the Puerto Rico/FEMA Agreement covering beneficiaries
of Individual and Family Grants.

2. DBefore these policies must be renewed, the Puerto Rico Department of
Social Services and municipios should undertake an aggressiwve public
awareness campaign, including direct mailing, personal visits to =ach
nhousencld or business, or cother appropriate measures to explain the
danger of not maintaining adequate £lood insurance.

Insurance for Public Buildings

1. GCovernment buildings should be insured against flocd damages. However,
hefore purchasing flecod insurance, an inventorv should be taken of
cuklic buildings located in floodable areas and of the value of

that should be insured.

uild-~




FLOODPLAIN REGULATIONS '

Enforcement of Planning Regulation Number 13

1. Before taking special measures to try and strengthen.enforcement of
Planning Regulation Number 13, a brief study of current implementa-
tion of the regulation should be conducted in order to document the
nature and extent of problems with enforcement.

2. Following completion of this study, the Planning Board, Regulation
and Permits Administration, Department of Natural Resources and
Department of Housing should prepare an Interagency Agreement de-
tailing the responsibilities of each agency for surveillance and
enforcement of Planning Regulation Number 13.

3. The Department of Natural Resources and the Department of Housing
should make available personnel to assist with surveillance of
floodplain activity in accordance with the Interagency Agreement
recommended abova.

Revision of Planning Regulation Number 13

1. Planning Requlation Number 13 should be revised as needed to clarify
its definitions and provisions and to make any other changes indicated
by the study of present enforcement.

Better Mapping of Flocd Zones

1. The Planning Board should undertake to have all regulated flcod zones
mapped at a scale of 1:2,000 for urban zones and 1:4,000 for rural
zones.

2. The Planning Board should identify the highest priority V-zones and
make a request to FIA that Puerto Rico receive high priority for

remapping those V-zones.

Safe Construction and Reconstruction

1. To aid professional engineers and architects in designing and con-
structing safe structures, the Regulation and Permits Administration,
in cooperation with the 7.S. Army Corps of Engineers, should prepare
a manual describing floodproofing technigues acceptable for use in
Puerto Rico.

JLO0D FORECASTING AND WARNINGS

Vi

1. NOAA should take immediate steps, in coordinaticn with the CoE, U.3
Geological Survev (USGS), FEMA, and DNR, to develop and implement =z
£ully automated flash flood warnings svstem, consisting of a radio

network of event-reporting rain gages, repeater stations, river gages
and computer sguicment. The initial cost is sestimatad at 1.3 o 2.0
million dclla {including $134,000 Zor the hardware Ior 3¢ zain cages

rs ks
gages, and computer sguipment).

1
and 31 river
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2. The NWS should continue to work closely with Civil Defense Officials
to improve data collection and dissemination of flood warnings. In
particular, NWS should identify communities most vulnerable to flash
floods, and maintain a continuing educational program for Civil
Defense personnel on the potential for "worst case' versus "minimum"
flood situations.

3. Plans for preparedness literature and films, whether done by NWS or
FEMA, should recognize the special and unique needs of Puerto Rico
and be designed ac;ordingly.

4. A major NOAA weather radio publicity campaign should be initiated
early every year in Puerto Rico.

EVACUATION PLANNING

1. The Civil Defense Agency and the CoE should perform a survevy of £lood
hazard areas and determine, in corder of priority, which areas are in
the most danger from f£looding or isolation during flooding and need
detailed emergency evacuation plans.

2. The Civil Defense Agency, through its On-Site Assistance Program, and
municipal civil defense directors should prepare evacuation plans feor
those areas determined to need formal emergency evacuation plans. As
much as possible, these plans should be prepared similar to the ones
being prepared by the Corps of Engineers for the Rib Grande de Loiza
and Rio de La Plata coastal floodplains.

3. COther agencies, such as DNR, the Geological Survey and the Naticnal
Weather Service should assist in the preparation of these evacuation
plans by providing funding and technical assistance.

RELQCATION
)
] R
1. A study of r¢location needs and the social and economic impacts of
relocation should be undertaken by the Department of Housing. The
study should use data available from the 1980 census.
[

ougnt for the study as well as
pecific relocation proégram.

' b
Tederal funding assistance should be
for subsequent impiementaticn of anv

[S9]
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FLOOD CONTROL STRUCTVRES

Construction of Additional Tlood Contrxol Structures

1. P2uerto Rico should reguest the Ccrps of Znginesrs to conduct flcod
control studies for all Zenselv developed areas located within

zegulacory flcodwavs.
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Maintenance of Existing Flood Control Structures

1. The Puertec Rico Legislature should provide additional funding to the
Department of Natural Resources (flood control section recently trans-
ferred from DTPW) for increased maintenance of storm sewer systems,
channelized streams and other flood control structures under Common-
wealth responsibility. Municipios should likewise increase funding
for maintenance of storm sewers and local canals under their juris-
diction. ‘ |

THMPROVED INFORMATION ON FLCOD HAZARDS AND IMPACTS

1. Commonwealth, federal and private agencies should collect and maintain

information on flood damages and disaster assistance by municipios
and sociceconomic areas.

2. The Department of Natural Resources should establish a central infor-
mation repository that will contain and make available most information
on flood hazards, flood damages, and emergency and disaster aid.

3. 1In order to ensure a complete and consistent information base, the
Department of Natural Resources should establish and provide to all
concerned agencies clear and simple guidance, including development
of appropriate forms, regarding the collection of data on flood
damages and disaster assistance.

PUBLIC AWARENESS

1. The Department of Natural Resources should establish a Public Aware-
ness Program to coordinate the floocd hazard public awareness activities
of other agencies, and to prerare and distribute additional materials
that are needed.

HAZARD MITIGATION PLANNING

2dditional Hazard Mitigation Plans for Target Areas

1. Additicnal hazard mitigation glans should te prepared for high oriority
areas, especially for highlv developed floodplains.

dazard Mitigation Planning Following the Next Declared Flood Disaster

1. The pressent Hazard Mitigation Task rForce should be maintained as a
functioning group ¢ assist with the praparation of additional hazard
mitigation plans and to help with the implementation of recommenda-
tions included in this Puerto Rico Hazard Mitigation Plan and in =he
nazard mitigation 2lans Zor target areas.



2. The Department of Natural Resources, with the assistance of the Task
Force, should prepare a set of detailed procedures describing each
agency's responsibilities for hazard mitigation planning.

3. FEMA should provide more specific guidance, greater technical assis-
tance, and funding assistance for hazard mitigation planning.

Hazard Mitigation Recommendations for Damage Survey Reports

1. Public agencies should be required to implement the hazard mitigation
recommendations contained in Damage Surwvey Reports in order to receiwve
federal disaster funds.

Follow-up to Hazard Mitigation Recommendations Contained in Hazard Miti-
gation Plans and Damage Survey Reports

1. The Department of Natural Resources should provide follow-up on
recommendations and periodically report to the Governor on nrogress
in implementation.
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FLOOD INSURANCE

The National Flood Insurance Program (NFIP) is administered by the Federal
Insurance Administration (FIA)}, part of the Federal Emergencvy Management
Agency (FEMA). The Planning Board serves as the coordinating agency for
the Flood Insurance Program in Puerto Rico. Pueito Rico entered the Emer-
gency Flood Insurance Program in 1972 and the Regqular Flood Insurance
Program in August 1978 following the revision of Planning Regulation Number
13 by the Planning Board and preparation of Flood Insurance Rate Maps
(FIRMs) by FIA. For purposes of the Flood Insurance Program, Puerto Rico

is considered a single community by FIA.

Floodplain residents are eligible for subsidized flood insurance on thei;
principal residence up to $35,000 and up to $10,000 on the contents of

their home. An additional $150,000 of coverage for the structure and
$50,000 for contents are available at actuarial rates. All new construction
or substantial improvements after August 1, 1978 are eligible for £lood in-
surance at actuarial rates. The minimum insurance policy available costs

$25.00/vear and coverage can be divided between the structure and contents.

Flood insurance is obtained through private insurance agencies. Information
on the availability of flood insurance can be oktained from insurance agents,
the local office of ED3S Federal Corporation which handles insurance policies
and claims for FIA, or the Flood Insurance Coordinator in the Planning Bpard.
Thers is also a toll-free number (800-424-9080) operated by FIA in Washington,
D.C. which can be called to obtain information, in English and Spanish, bn
the Flood Insurance Program. ‘

s

Jovernment buildings (but not infrastructure such as highways and bridges)

]
]

for faderal flcod insurance. To date, Puertc Ricc nas not

purchased any flood insurance for government buildings.

Driocr to David and Frederic, the greatest number of f£lood insurance policles
in fcres in Puerto Rico was a little over 2,000 following Tropical Storm
Tloise in 1975. Many policies wers later allcwed to larse, nowever, and

cnlv azout 7,000 nolicies wera in force in Zucust 197%.
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As of December 31, 1979, 10,037 policies wexe in force, indicating that
almost 3,000 new policies were issued immediately following David and
Frederic, and the number of policies increased to about 16,000 by July
1980. 1In addition, in March 1980, the Government of Puerto Rico entered
into an agreement with FIA to purchase flood insurance for about 63,000
persons who received federal disaster assistance under the Individual and

Family Grant program administered by FEMA.

Following are several recommendations concerning the National Flood Insurance

Programs

Flood Insurance for Privately Owned Structures

Only about 16,000 flood insurance policies have been voluntarily purchased

in Puerto Rico. 1In order to reduce future disaster assistance payments, and
to prévide relief from flood damages when a disaster declaration is not made,
more people who live in floodplains must be covered by flood insurance. The

following recommendations will help to meet this goal.

Recommendations

1. Promote greater knowledge of the flood insurance program and its

benefits through a program of increased public awareness.

a. The Federal Insurance Administration and EDS Federal Corporation
should more actively promote the sale of flood insurance in

Puerto Rico.

b. The Puerto Rico Planning Board and Department of Natural
Resources should promote greater awareness of the flcod
insurance prodram as part of a genexral floocd hazard
awareness progdram. The following measures should be used:

RrRadio

Television

Newsyapers

Special mailings

Public notices in conspicuous places
‘Banks

Professional and civic organizations

i
f

2. FIA should take administrative actions to lcower the annual cost o

minimuem flood insurance golicy bv extending the term of the golicy Srom



one vear to two or three vears. This action by FIA would make flood
insurance more affordable to low income residents with low value

properties.

“Other possibilities for increasing the number of people covered by
flood insurance were discussed, but no conclusions were reached.

These possibilities are:

- The Government of Puerto Rico purchase a minimum policy

for residents of flood hazard areas.

~ Make the purchase of flood insurance mandatory for

occupants of flood hazard areas.

- Allow the cost of flood insurance to be deducted from

Puerto Rico income tax.

Insurance Renewal by Recipients of Disaster aid

Tollowing floecding from David and Frederic, approximately 63,000 families,
who were not covered by flood insurance, received federal disaster assistance
under the Individual and Family Grant Pfogram. Faederal regulations pro-~
hibit this disaster aid unless the recipient has minimal flood insurance
coverage.l Under an agreement reached between Puerto Rico and FEMA in

March 1980, the Government of Puerto Rico purchased flocd insurance for
these 63,000 families, using $25 withheld from each disaster assistance
grant, so that they would be elicible to receive federal disaster assistance.
If the polibies are not renewed in one year, these families will not be
eligible for disaster aid following the next declared disaster. The
Department gf Social Services has drafted a bill that would provide for
Jovernment &enewal.of these policies, but the bill has apvarently not been
aczed con bi the Covernor's office. To snsurs that the familiss continue to
e coversed bv f£locd insurance and eligible Zor future faderal disaster aid,

the following recommendations ars made:

“Currsnt policy, however, allows a disaster victim who did not have flood
insurznce to receive federzl disaster assistance, zrevided that he purchasss
Zlocd insurance prior to recsiving the aid.



Recommendations

1. The Government of Puerto Rico should subsidize the cost of renewing
minimum £lood insurance policies for about 63,000 families currently
insured under the Puerto Rico FEMA Agreement covering beneficiaries

of Individual and Family Grants.

2. Before these policies must be renewed, the Puertc Rico Department of
Social Services and municipios should undertake an aggressive public
awareness campaign,vincludinq direct mailing, personal visits to each
household or business, or other appropriate measuras to explain the

danger of not maintaining adequate flood insurance.

Insurance for Public Buildings

Government buildings are not presently covered by f£locd insurance, even
though they are eligible for flood insurance under the NFIP. Puerto Rico
also has the option of creating a program of self-insurance to cover

flood damage to public buildings.

Recommendation

1. Government buildings should be insured against flood damages. How-
ever, before purchasing flood insurance, an inventory should be taken
of public buildings located in floodable areas and of the value of
buildings and building contents that should be insured. The costs
and benefits to Puerto Rico of insuring these buildings and contents
through the NFIP vs. establishing a qualified program of self-insurance

should be evaluated.
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TLOODPLAIN REGULATIONS

Law Number 3 of September 27, 1961, as amended, assigns the Planning Board
responsibility for developing regulations'governing development in floocd-
plains. Floodplain regulations (Planning Regulation Number 13) unaer this
Law were first adopted by the Planning Board in January 1972. Planning
Regulation Number 13 was revised by the Planning Board in July 1978,
largely to strengthen and clarify the regulation so that Puerto Rico could

gualify for the Regular Flood Insurance Prcgram.

Three f£lood zones are defined in the revised regulation:

o Zone 1l includes these lands: located within the regulatory floodway or
provisional floodway, lands subject to action of coaétal surges, or
those prone to erosion or mudslides due to flooding. This area is
considered unfit for building, and no new-buildings, enlargement of

existing buildings or changed use of buildings-is allowed.

o Zone 2 includes those lands located between the limits of. the flocdway
or the provisional floodway and the limits of the floodplain. This
area 1s fit for building under certain conditions. New building is
permitted if it is properly floodproofed, if the first flcor is higher
than the regulatory flocd, and if obstruction to the flow of water is

minimized.

-

o Zone E includes those areas located within the £loodplain or subject
to coastal surges that are already occupied by a settlement or town.
New buildings ares permitted if they minimize obstruction to the flow
of water, are properly ficodproofed, and the zlevation of the firsz
loor is higher than the regulatorv Ilocd.
Planning Regulation Number 13 reguires that maps ce prepared for all ar=sas
subject to flooding. Floocd zone maps designating Zones 1, 2, and 2z were

FTebruary 16, 1280.



with "floodproofing" measures -— techniques enabling these structures to
safely resist the effects of flooding or the action of coastal waves.
Although Planning Regulation Number 13 requires floodproofing measures,
no particular floodproofingitechniques are specifically mentioned in it,
nor are floodproofing techniques included in Planning Regulation Number

7 -- Building Regulation.

Enforcement of Planning Regulation Number 13 was originally assiqnedvto the
Planning Board for issuance of permits, and to the Urban Renewal and
Housing Corporation (urban areas) and the Department of Agriculture's
Social Programs Administration (rural areas) for surveillance and inspec—.
tion of flocdable zones. When the regulation was amended in 1978, the
Regqulation and Permits Administration (RPA) was assigned responsibility
for issuing permits, and the Cepartment of Housing assigned responsibility
for surveillance and inspection. Law Number 80 of July 3, 12973 amended
Law Number 3 of 1961 and assigned the responsibility for surveillance of
flood zones to the Regulation and Permits Administration with cooperation
in surveillance to be providea by the Department of Watural Resources (DNR)
in the coastal zone and by the Department of Housing outside the coastal

zone.

Enforcement of Planning Regulation Number 13. The Task Force believes that

Planning Regulation Number 13 is not being adequatsly enforced at the present
time. Enforcement has been carried out by RPA, but RPA has informed FEMA
that it needs additional building inspectors to do an effective job. Al-
though RPA has recently received adéitional funds so that it mav hire more
building inspectors, it feels that it will still not have sufficient man-
cower. In July 1979, Law Number 30 gave DNR (in the coastal zone)

the Cepartment of Housing (cutside the coastal zone) responsibilitv o

assist RPA with surveillance of fliccd zones. To date no actlions nave desn

taken to inveolve these two agencies.

Recommendation

1. Sefore taking special measures to trv and strengthen =sniorcement of

lanning Tegulation Number 13, a brief study of currasnt implementation

o



2. Following completion of this study, the Planning Board, Regulation and
Permits Administration, Department of Natural Resources and Department
of Housing should prepare an Interagency Agreement detailing the re-
sponsibilities of eéch agency for surveillance and enforcement of

Planning Regulation Numker 13.

3. The Department of Natural Resources and the Department of Housing
should make available personnel to assist with surveillance of flocd-

plain activity in accordance with the Interagency Adgreement recommended

above.

Revision of Planning Regulation Number 13. Although Planning Regulation Number

13 was revised in 1978, there have been suggestions that further revisions are
needed, particularly to make some of the provisions and definitions clearer
and more precise and to make the terminology more compatible with that in

the regulations of the NFIP. A revision would not necessarily make the
requlation more stringent. Emphasis would be on =sliminating any ambiguities

and, therefore, possibkble hindrances to preoper enforcement.

Recommendations

1. Planning Regulation Numbexr 13 should be revised as needed to clarify its
definitions and provisions and to make any other changes indicated by

the study of present enforcement.

Better Mapping of Flocd Zones. Until recently, accurate maps of the flood-

plain zones defined in Planning Regulation Number 13 were not available. On
February 16, 1980 the Planning Board adopted maps of the regulated flood
zones, including provisional floodways (Zone 1) . Final Regulatorv Ploodways

are still bteing determined in cooperation with FIA, and maps delineating

[
W
O
I
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them will ke published in the future. These maps are all at
1:20,000. sSuggestions nave been made that maps be preparsd at a larger

L

scale to aid enforcement c¢f Planning Regulation Number 13.

The V-zones (velocity zones) currently shown on FIA's Flood Insurance Rate
Maps (FIRM) understate the area that would be affected by a- 100-year £lood

and the sewveritv of the floocding that would cccur. 7IA has recognized
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this problem and developed a new methodology for revising the V-zones to
improve their accuracy. FIA plans to remap all V-zones in the next few

vears using this new methodology.

Recommendations

1. The Planning Board should undertake to have all regulated flood zones
mapped at a scale of 1:2,000 for urban zones and 1:4,000 for rural

Zones.

XS]

The Planning Boaxd should identify the highest priority vV-zones and
make a request to FIA that Puerto Rico receive high priority for re-~

mapping those V-zones.

Safe Construction and Reconstruction. Planning Regulatiocn Number 13 re-

quires safe construction and resconstruction in floodplains. However, it
does not specify what cons:titutes safe construction and reconstruction,

nor does Planning Regulation Number 7.

Recommendation

1. To aid professional>enqineers and architects in designing and con-
structing safe structures, the Regulation and Permits Administration,
in cooperation with the U.S. Army Corps of Engineers, should prepaxe
a manual describing floodproofing techniques acceptable for use in

Puerto Rico.
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FLOOD FORECASTING AND WARNINGS

Puerto Rico's relatively small sizé and the many small drainage basins that
divide the island prevent geographically detailed predictions of the occur-
rence of flash flooding by standard forecasting techniques. As a result,
the warning time available is usually a matter of only hours, or even min-
utes. Many of the techniques that have been developed for use on the U.S.
mainland are not transferable to Puerto Rico's climatic and topographic

conditions.

The National Weather Service (NWS) is responsible for issuing weather fore-
casts and flood warnings and provides assistance to communities in establishing
flood warning systems. The NWS maintains a weather radar system and a rainfall
measurement network with déily readings at about 100 stations plus 20 continu-
ous recording automatic rain gages around the island. Hurricane, flash flood,
and other emergency weather warnings are transmitted to the Office of Civil
Defense, radio, press and television outlets, as well as being broadcast to

the public on NOAA Weather Radio (PBS Bank - VHF 162.4 mz).

The National Weather Service has also established a demonstration program
for providing advanced warnings of flash flooding at towns situated along
rivers and creeks. Flash Flood alarm Systems are now installed at three
flood-prone towns -- the first on RiG Humacao to protect the town of Humacac;
the second on RiG Guanajibo to protect the towns of San Germéh, Hormigueros
and parts of Mayaguez; and the third on RﬁB Portucuds to protsct the Ponce
area. The Flash Flood Alarm Pregram is afcooperativeuone in that the NWS
provides and installs the equipment (valuéd at approximately $5,000) and

performs maintenance for the first two vears. The local community is re-

onsitle for initial and recurring utility costs, maintenance after the

0
e

Zirst two vears, continucus monitoring of the alarm svstem display panel,
and taking appropriate actions in the event of a flcod. YNWS has no plans to
install additicnal svstems in other towns, but will provide technical assist-

ance if communities wish to act on their own.

The MWS has planned imgprovements in several areas. ©Cne 1s installation o

new weatheyxr vadar svstem at Isla



which will be operational by summer 1980, will improve the NWS capability
to detect and evaluate heavy rain~producing situations with the potential
for flash flooding. The radar system will allow NWS to issue prompt,

localized flash flood warnings, as well as hurricane warnings.

A second improvement involves installation of a NOAA weather radio trans-
mitter in Maricac. This transmitter will provide coverage of the western
half of the island. (A first radio transmitter was completed last vear at
Aguas Buenas to cover the eastern half of the island.) This system will
broadcast public service weather forecasts, additional warnings, and special
bulletins on a 24 hour-a-day basis, in English and Spanish. The transmitter
uses a frequency available on special weather radios or ones with a "weather

kband", but not on the average home radio.

A third improvement will be the installation of an automatic forecasting
operations system at Isle Verde Airport that will provide computerizad
methods for handling weather data. Operational testing will continue through

1980.

'Fbllowing Hurricane David and Tropical Storm Frederic, the National Weather
Service conducted an evaluationl cf its flood forecasting and warning systems
in Puerto Rico. That evaluation examined the possibilitv of instituting
several tvpes of improvements to the existing system. The NWS report als:
acknowledged that many types of improvements used elsewhere are simply not
applicable to Puerto Rico because of weather conditions, topography, limi-
tations on communications svstems, and other factors. Nevertheless, NWS has
develored recommendations to improve the existing flood forecasting and
warnings svstems in Puerto Rico.  Recommendations that would require coop-
sration with other federal and commonwealth agencies, and with which the

Task Torce concurs and sndorses, are:

Reccmmendations

1. MNOA2A should take immediate sterps, in coordination with the CoE, U.S.

Geological Survey (USGS), FEMA, and DNR, to develop and implement a
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fully automated flash flood warnings system, consisting of a radio
network of event-repbrting rain gages, repeater stations, river gages,
and computer equipment. The initial cost is estimated at 1.5 to 2.0
million dollars (including $134,000 for the hardware‘foi 56 rain

gages and 31 river gages, and computer equipment).

{(NWS has already submitted an initial proposal to its headquarters
coffice. NWS has set priorities for installation of the system in
accordance with work of the Hazard Mitigation Task Force -- specifi-
cally first priority to R0 Grande de ToiZa and RiD La Plata =-- and
has indicated that further priorities will also be identified in

cocperation with the Task Force.)

The NWS should continue to work closely with Civil Defense Officials
to improve data collection and dissemination of flood warnings. In
particular, NWS should identify communities most vulnerable to flash
£loods, and maintain a continuing educational program for Civil

Defense personnel on the potential for "worst case" versus "minimum"

flood situationsr

Plans for preparedness literature and films, whether done by NWS or
FEMA, should recognize the special and uniqué needs of Puerto Rico

and be designed accordingly.

A major NOAA weather radio publicity campaign should be initiated

early every year in Puerto Rico.

Cther recommendations contained 'in the NWS report concern specific river

basins, and where appropriate, are included in hazard mitigation plans for

those particular areas. Still other zzcommendaticns would primarily affesct

NWS's own operations: for example, recommendations to sstablish new reporting

stations in the Virgin Islands and to add a staff gosition for a flash Zlood

and nhurricane warning specialist.
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EVACUATION PLANNING

The Puerto Rico Civil Defense Agency is designated by Law Number 22 of
June 1976 as the agency responsible for coordinating the activities of

all Commonwealth and municipal agencies in response to emergencies and
disasters, including evacuation from flood-prone areas. Responsibility
for actually evacuating people in time of flooding is shared by the Puerto

Rico Civil Defense Agency and municipal civil defense organizations.

Few, if any, formal evacuation plans exist. Residents are not informed in
advance of evacuation procedures. Evacuation procedures usually consist
of radio announcements and the individual warnings of Commonwealth and
municipal civil defense workers who drive through flood-prone areas !
sounding alerts from amplifiers. Information is usually not provided on

safe evacuation routes.

Experience indicates that these measures are not totally effective; resi-
dents often resist evacuation attempts. Because minor f£looding occurs so
frequently, residents of many areas appear to accept‘floodinq as an unavoid-
able part of life. Thié attitude seems to extend to more serious floecding,
with many people making light of or ignoring the threat of dangerous
flooding. Other people apparently are reluctant to leave for fear of their
nouses being looted. In some areas, there was substantial resistance to
evacuation during Hurricane David and Tropical Stoxrm Frederic. As a r;sult,
many people who could have been safely evacuated before flooding began’ later
needed to be rescued during a time of zeriocus flooding, crsating a ris¥ to

1

themselves and their rescuers.
i
b
Tn the =vent of more severs flcoding in a future storm, there is a veryv real
potential for peorle to resist svacuation, necome trapped by flcodwaters and
suffer seriocus injury or less of life. More complete and sffective evacua-

tion plans and procedures could help to reduce this croblem.

Such formal ewvacuaticn planning nas not occurred because of a lack of

availacle funding, a lack of axpertise concerning preparation of detailed

2lans, and an apparant lack of awareness of the need o prepare more detailed

~ L& r iy
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formal evacuation plans. As part of this hazard mitigation planning ef-

fort, the U.S. Army Corps of Engineers nhas been asked to prepare emergency -

evacuation plans for the coastal flcodplains of Ri6 Grande de Lof;a and

Rfs de La Plata.l ~

Recommendations

1.

The Civil Defense Agency and the CoE should perform a survey of flood
hazard areas and determiné, in order of priority, which areas are in
the most danger from f£looding or isolation during flooding and need

detailed emergency evacuation plans.

The Civil Defense Agency, through its Cn-Site Assistance Program, and
municipal civil defense directors should prepare evacuation plans for
those areas determined to need formal emergency evacuation plans. As
much as possible, these plans should be preéared similar to the ones
being prepared by the Corps of Engineers for the Rfa Grande de Loiza

and Ri® de La Plata coastal flcodplains.

3. Other agencies, such as DNR, the Geological Survey,and the National
Weather Service should assist in the preparation of these evacuation
plans by providing funding and technical assistance.

cuszaed in mores detzall in the hazard mitigation plans for these speciiic
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RELOCATION

Locating acceptable building sites in Puerto Rico is difficult kecause
much of the land is either steeply sloped or subject to flcoding. Since
floodplains provide large areas of level land, there have been extensively
developed. Hundreds of thousands of people now live and work within
floodplains. It would be neither possible nor desirable to permanently

relocate all of these people from the floodplains.

However, some people live in nigh risk aresas =-- designated floodways and
coastal V-zones are areas of greatest risk -- and are subject %o frequent
and severe flooding. It may be possible to permanently relocate some of

the residences and businesses from these high risk areas.

Permanent relocation is usually an expensive and long-terxrm procedure that
mnay have serious social and economic consequences. Further, since everyone
cannot be relocated at once, priorities will have to be established, which
may create additional problems. WNeo up-to-date information existsl to de-
termine how many people should be considered fér relocation and what the .

social and éeconomic costs and benefits of relocation would be.

Permanent relocation was one of the principal hazard mitigation measures
considered by the Task Force. Eowever, lack of precise information con-
cerning number of persons in high risk areas, the costs of relocation, and
the social impacts of relocation prevented the Task Forces from developing
specific recommendations regarding relocation.2 Social issues are further
compounded because many of the developed areas that are candidates for re-
location are occupied by low income families who hawve puilt illegally on

3

K are

racant government and orivats land. In other areas squally at ris

established portions of principal towns.

Recocnizing this, the Department of Housing, in late 1979 following Cavid

“The Department of Housing ccnducted a study of rslocation potential in 1964,

azard Mitigations Plans Ffor the target aresas of Rio Grande de Loiza and Rio
de La Plata contain specific r 3 <

susinessas and residences.

acommendations Zor relocaticon of
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and Frederic, prepared a draft billl for presentation to the legislature
that would authorize the Department of Housing to conduct a socioceconomic
study of potential relocation. The proposed study would include selection
of the most critical areas, identification of alternate sites, relocation
costs, sources of funds, and an analysis of the feasibility of relocation.
Estimated cost of the proposed study was $1.6 million. The legislature

has not acted on the proposal.

Recommendations

1. A study of relocation needs and the social and economic impacts of
relocation. should be undertaken by the Department of Housing. The

study could use data available from the 1980 census.

2. Federal funding assistance should ke sought for the study as well as

for subsequent implementation of any specific relocation program.

1

fun
W
(19}
<

House 211l No. 3813, April 14,
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FY.00D CONTROL STRUCTURES

Puerto Rico has relied on channelization as the principal structural measure
for flood protection. Levees have also been built; usually by private de-
velopers; to protect some communities. No major floocd control reservoirs
have been built, although a few small detention basins have been constructed,
and two multi-purpose reservoirs are planned that will protect Ponce from

flooding. Storm sewers also serve as a flood protection measure.

among the structural works undertaken in response to damages caused by
Hurricane David and Tropical Storm Frederic were channel restoration pro-
jects sponsored by the Soil Conservation Service. A summary of these is

inciuded below:

SCS CHANNEL RESTORATION PRCJECTS
(Funded under Emergency Watershed Protection Program)

Estimated
Estimated Completion Measures Installed
Project Quantitv Cost Date as of June 20, 1980
Coto Santo Domingo 2,100 $374,840 Oct. 8, Presently under
Creek Lin.F&, 1980 installation
Penuelas, P.R.
Cotc Pueblo Creek 2,500 37,000 May 13, 4,000 Lin.Ft.
Penuelas, P.R. Lin.Ft. 1980 $33,300
Ri'o Grande de 13,300 116,000 Aug. 2, Presently under
Patillas, P.R. Lin.Ft. 1980 installation
Rig Yauco 7,800 142,000 July 14, Presently under
Guavanilla, P.R. 1980 installation
5. Rio Guayanilla 3,350 37,000 June 24, Presently under
Guavanilla, P.R. Lin.Ft. 1280 installaticn
6. R Cruces 1,667 9,350 Mar. 26, 1,700 - $9,800

Sapana Grande, P.X.

Construction of Additional Flood Control Structures

Flood control structures to protect extensively developed fldodplains are
axpensive. Most f£lood control studies performed by'the Corps of Engineers
and the Soil Conservation Service, at the request of Puerto Rico, have not
shown a favorable~benefit/cost ratio. Nevertheless, detailed flood in-

surance studises now being completad show a numbex of densely develcped



areas within regulatory floodways. Some protection for these communities

must be provided.

Recommendation

1. Puerto Rico should request the Corps of Engineers to conduct flood
control studies for all densely developed areas located within

regulatory flocdways.

Maintenance of Existing Flood Control Structures

Because of inadequate maintenance, many ekisting flocd control structures
function at less than their design capacity. Scme levees have been
breached or reduced in hEiqht. Many channelized rivers carry less than
their design capacity because they are allowed to become partially blocked
with vegetation and debris. The same is true of storm drainage systems,
and the inadequate mailntenance results in frequent flooding from relatively

small storms.

Recommendation

1. The Puerto Rico Legiélature should provide additional funding to the
Department of Natural Rescurces (flocod ccntrol section recently
transferred from DTPW) for increased maintenance of storm sewer sys-
tems, channelized streams and other flood controi structuresvunder
commonwealth responsibility. Municipios should likewise increase
funding for maintenénce of storm sewers and local canals under their
jurisdiction. i

P

3

4



IMPROVED INFORMATION ON FLOOD HAZARDS, AND IMPACTS

During the last few years the information concerning flocd hazards and
impacts has been greatly improved. A large bart of this data increase is
due to the preparation of detailed flood insurance studies and f£loodplain
maps. As these studies are completed, the data base on hazards will be
further improved. Recent studiesl, howevexr, have shown that there remains
a deficiency in readily available data on damages caused by flooding and on
technical and financial assistance provided to prevent and to recover from

flocding.

Information on damages caused by floods and the types and amounts of aid pro-
vided following floods is often available only for Puerto Rico as a whole.
Many agencies do not collect and maintain information on a minicipio basis.
However, to conduct adequate hazard mitigation planning and to properly
evaluate the effectiveness of hazard mitigation measures, data must oe

available broken down to at least the municipio level.

Information on the magnitude, frequency and extent of flood hazards is rea-
sonably available since it is collected and maintained by only a few Puerto
Rico and federal agencies located in Puerto Rico. Information on flood
damages and emerdency and disaster assistance is often not readily accessi-
ble since it is maintained by many agencies in Puerto Rico, New York,
Washington, D.C. and other locations. It can be difficult and costly to

obtain needed data, thereby hampering flood hazard planning and evaluation.

Recommendations

1. Commonwealth, federal and gprivate: Agencies should collect and maintain
information on flocd damages and disaster assistance by municipios and

sociceconemic areas.

[

The Department of Natural Resourcas should establish a central informa-
tion reposizorv that will contain and make available most information

on flood hazards, flood damages, and emergency and disaster aid.

oastal Flecod Hazarcds an
R

= d Resvonses in Puerto Rico: An Overview, Puerto Rico
spartment or Matural sour e

bruary 1980.

esearch verformed as cart of zhis current hazard mitigaticn slanning affor:.
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In order to ensure a complete and consistent information base, the
Devartment of Natural Resources should establish and provide to all
concerned agencies clear and simple guidance, including development

of appropriate forms, regarding the collection of data on fiood damages

and disaster assistance.
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PUBLIC AWARENESS

Several government agencies presently prepare and distribute limited amounts
of public awareness materials. However, the total public awareness effort
is relatively small, and there is no coordination among the agencies to

make the most effective use of existing programs. The result of these
limited and uncoordinated efforts is that the public is not sufficiently
informed regarding flood hazards and what they can do to protect their

vroperty and lives,

No single agency is responsible for preparing and distributing all flood
hazard public awareness materials, nor should a single agency have that
responsibility; several agencies should continue to be involved. However,
there is presently no formal coordination among these agencies. Lack of
coordination means that one agency could dupliéate the: efforts of another
agency; or more likely -- and as is now the case -~ not all needed materials
are prepared and not all segments of the public are provided with the infor-

mation they need, when they need it.

Recommendation

1. The Department of Natural Resources should establish a Public Awareness
Program to coordinate the f£lood hazard public awareness activities of
other agencies, and to prepare and distribute adéitional materials

that are needed.
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HAZARD MITIGATION PLANNING

Three types of hazard mitigation planning are now taking place:

o this general hazard mitigation plan covering all of Puerto Rico

o hazard mitigation plans for tég selected target areas of R£6 de
La Plata and Ri® Grande de Loiza

o hazard mitigation recommendations prepared as part of Damage
Survey Reports.

‘Because redquirements for hazard mitigation planning are new and not clearlv

aefined, hazard mitigation planning following David and Frederic got off to
a slow start. Fortunately, although the flood damages from David and
Frederic were extensive, they were not severe, and little or nor disadvan-
tage has resulted from this slow start. However, the next major flcod may
cause more serious damages and present some special hazard mitigation op-

portunities if action can be taken quickly.

Additional Hazard Mitigation Plans for Targel Areas

Two target area hazard mitigaticn plans are nearly completed: the coastal
floodplains of Rio Grande de LoiZa and Ri® de La Plata. Two more are just
getting underway: floodplains of RiG Guanajibo and RiG Guavanilla. Other

areas could benefit from similar planning.

Recommendation

1. Additional hazard mitigation plans should be prepared for high priority

areas, especially for highly developed floodplains.

Hazard Mitigation Planning Following the Next Declared Flood Disaster -

Unfortunately, Puerto Rico is certain to experience addizicnal serious

ot

<

flooding -in the coming months, and is very likely to face another flood
disaster before too long. The present efforts at nazard mitigation plan-

ning are intended to reduce the frequencv and severity of flcod losses.

NMevertheless, when another disaster does occur, further hazard mitigation

clanning may be found necessary and mav be required in order to receive
federal aid. To ensure that futurs nazard mitigaticon planning proceeds

guickly and a2fficientlv, cextiin zciliens nust s zaken now.
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Recommendations

1. The present Hazard Mitigation Task Force should be maintained as a
functioning group to assist with the preparation of additional hazard
mitigation plans and to help with the implementation of recommenda-
tions included in this Puerto Rico Hazard Mitigation Plan and in the

hazard mitigation plans for target areas.

2. The Department of Natural Resources, with the assistance of the Task
Force, should prepare a set of detailed procedures describing each

agency's responsibilities for hazard mitigation planning.

3. FEMA should provide more specific guidance, greater technical assis-

tance, and funding assistance for hazard mitigation planning.

Hazard Mitigation Recommendations for Damage Survey Réports

Damage Survey Reports (DSR's) have been orepared for all public buildings
and facilities which were damaged by David and Frederic and for which
federal assistance for repair and reconstruction has been requested. For
some of these facilities, FEMA has also prepared generalized hazard miti-
gation recommendations -- actions that can be taken to reduce the likeli-
hood of damage from future floods. At present, this process of preparing
hazard mitigation recommendations for individual facilities is informal;
there is no requirement for Puerto Rico agencies to implement the reccm-

mendations.

Recommendation

i

b
1. Public agencies should be recuired to implement the hazard mitigaticn
recommendations contained in Damage Survey Reports in order to receive

federal disaster funds.

Tollow-up to Hazard Mitigation Recommendations Contained in Hazard Miti-

gation Plans and Damage Survev Reports

Implementation of the manv hazard mitigation reccmmendations contained in

this Puerto Rico Hazard Mitigation Plan, the target area hazard mitigaticn

®
Io}

=lans, and the Damage Survev Reports ccould help to greatly raducs damayges
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and suffering from future flocods. Failure to implement the recommendations
could mean continued high damages and possible loss of life 'as well as
possible loss of federal disaster assistance. Realistically, not all
recommendations will be fully implemented in the near future, but many can

be.

Recommendation

1. ThebDepartment of Natural Resources should provide follow-up on

recommendations and pericdically report to the Governor on progress 1in

implementation.
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APPENDIX A: FEDERAL/'"OMBéIONWEALTH DISASTER ASSISTANCE AGREEMNL

FEDERAL EMERGENCY MANAGEMENT AGENCY

REGIONAL OFFICE
26 FEDERAL PLAZA, NEW YORK, NEW YQRK 10007 ,

REG‘ON' “ MRy B Y RE SN TO

September 5, 1979

Honorable Carlos Romero-Barcelé
Governor of the Commonwealth of
Puerto Rico .

San Juan, Puarto Rico 00903

Déér Governor Romero-Barcelé:
1. This letter i3z the Federal/Ccrmmonwealth Disaster Assis-

tance Agreement for a Major Disaster, No. FEMA 597 DR Puerto
Rico, under Public Law 93-288, in accordance with Section

- 2205.44 of the Federal Disaster Assistance Regulations. A

copy of the Ragulations and Exhibit A, Federal Financial
Assistance, and Exhibit B, Commonwealth Certification Qffi-
cers, are attached hereto and made a part herecf.

2. On September 2, 1979, the President determined that da-
mages resulting from high winds, heavy rains, and £looding
beginning on or about August 29, 1979, have caused a major
disaster in the Commonwealth of Puerto Rico and you hereby
acknowledge receipt of notice of this declaration. You have
certified that the Commonwealth of Puerto Rico or other pu-
blic agencies therzof arc expected to eypend $5,000,000, for
disaster relief purposes for which no Federal reimbursement

~ has been or will be received, in accordance with the table

contained in your request, as amended. A copy of your re-
quest is attached hereto as Exhibit C,and made a part hereof.

3. TFederal assistance will be made available iIn accordance
with Public Law 93-288, Executive Qrder 11795, and the Re-
gulations attached herets.

4., The duration of the catastrophe, causing the damage with
which this Agreement is concerned, is from August 29, 1979,
through September §, 1979; no project applicaticn will be
approved for assistance required to alleviate damage as a
raesult of this major disaster occurring at any other times.

5. In the event that fuuds arc to be transferred to the
Commonwealth of Puerto Rico for disaster relief purposes;
the Commonwealth and its political subdivision, agree to
the following: In the cvent that the Commonwealth of Puerto
Ricc or its political subdivisions wvielate any of the con-

Al
[af}
Es
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‘ditions imposed upon disaster relief assistance under Public
Law 93-288, this Agreement, or applicable Federal Regulatioms,
the Dirsctor will notify the Commonwealth that additional
financial assistance for the purpose of the project in connec
tion with which the violation occurred will be withheld untiT
such yiolation has been corrected. Provided, however, that
the Director, after such notice to the Commonwealth, is not
satisfied with the corrective measures taken to comply with
his notification,the Director will notify the Commonwealth
that further financial .assistance will be withheld for the
project for which it has been determined that a violation
axists, or for all or any portion of financial assistance
which has or is to be made available to the Commonwealth or
local governments for the purpose of disaster relief assis-
tance under the provisions of Public Law 93-288, this Agree-
ment, or applicant Federal Regulations.

6. No member of or Delegate to Congress, or Resident Commis-
sioner, shall be admitted to any share or part of this Agree-
ment, or to any benefit to arise thereupon. Provided, how--

ever, that this provision shall not be construed to extend to
any contract made with a carporation for its general benefit,

7. The Commonwealth Officers authorized to execute certifi-
cations and otherwise to act on behalf of the Commonwealth
are listed in Exhibit B which is attached hereto and made a
part hereof. ' '

8. Federal assistance extended under Public Law 93-288 and
this Agreement shall be limited to the following areas of

the Commonwealth of Puerto Rico and such additional areas as
may be subsequently designated by the Director of the Federal
Emergency Management Agency. .

The Municipios of:

Arecibo Humacao
Arroyo Manati
Barceloneta Ponce

Toa Baja Dorado
Vega Baja Juana Diaz
Guinica : Jayuya
Guayanilla Candvanas
Carolina '

for Individual Assistance only.
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9. The state agrees: (1) to review and update as necessary
disaster mitigations portions of the Commonwealth Emergency
Plan; (2) that, as a condition for any Federal loan or grant,
the applicant shall evaluate the natural hazards in the areas
in which the proceeds of ths grants-or loans are to be used
and shall taka appropriate action to mitigate such hazards,
including safe land use and construction practices; and (3)
to follow up with applicants, within Commonwealth capabili-
:ies,aﬁo assure that appropriate hazard mitigation actions
are taken. . .

The Regional Director agrees to make Federal technical advice
and assistance available to suppert these planning efforts
and, actions.

10. The Commonwealth will establish and maintain an active
proiram under this Agreement of non discrimination in disaster
assistance outlined in Part 2205.13, Title 24, CFR. This
program will encompass all Coummonwealth and local actions
pursuant to this Agreement.

11. The Commonwealth will establish and maintain a program
under this Agreement to assure that recipients of the FEMA .
Disaster Assistance comply with 24 CFR, Part 24, Debarment,
Suspension and Ineligibility of Contractors and Grantees.
This program will encompass all Comzonwealth and local- con-
tracts pursuant to this Agreement. -

12. The Commonwealth will notify all Commonwealth and local
agencies and local goverments within the areas defined by

this Agreement of the time limitations agreed to herein and
the terms and conditions of eligibility for Federal assistance.

13. This Agreement may be amended at any time by written
approval of both parties.

cerely,

- )

AR
Norman z:e1nlauf S

Acting Regional Director
Faderal Emergzency Management Agency

Agreed:

B -
v e Dseccly s

Governor » Dare
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. APPENDIX B: HAZARD MITIGATION TASK FORCE

AGENCY
Commenwealth :

Department of Natural Resouxrces

Governors Authorized Representative for

(P.R. Telephone Co.)
State Civil Defense Agency
Puerto Rico Planning RBoard

Department of Transportation
and Public Works

Department  of Educaticn

Puerto Rico Agueduct and
Sewer Authority

Department of Housing

Regulations andé Permits Administration

Puerto Rico Industrial Development Co.

Municipios:

Loiza
Carolina
Cénovanas
Dorado

Toa Baja

Tecderal Emergency Management Agencvy
.8. Army Corps of Engineers
National Weather Service

J.8. Geological Survey

J.3. Scil Conservation Service

“ousing and Urban Develcrment

REPRESENTATIVE

Gabriel Del Toro, Chairman
Ruben Freyre

Juan Neqrén

antonic V. Munera
Boris Cxman

Rafael Torres Garcia

Heriberto Capella

José R. Goitia

F2 2 %
Cesarec Anglerd
Francisco Hern&ndez**

Oscar Pifieiro*
Telesfxro Carrero**

John Smith

Felipe Sanjurijo
Roberto Boniila
Miguel Del Valle
Manuel J. Canino

Antonlo Rivera

Curtis Carleton
Zmilio Zolon
Robert Calvesber:
Karl G. Jonnson
Cscar Pérez

Arcadio Torres*
Manuel Sceone*«



APPENDIX C: HAZARD MITIGATION WORK GROUP

AGENCY REPRESENTATIVE
Department of Natural Resources Felix I. Aponte, Chairman
ada Sotto
Puerto Rico Planning Board Rafael Esteva
Department of Transportation and René Beauchamp

Public Works

State Civil Defense Roberto Martinez
Nora Zenoni

Federal Emergency Management Agency Eduardo Garcia*
Ramdén Martinez**
Rafael Ramirez**

J.8. Army Corps of Engineers Emilio Coldn

Mational Weather Service Robert Calvesbert
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APPENDIX D: MUNICIPIOS ELIGIBLE FOR DISASTER ASSISTANCE

Adjuntas
Aibonito
Atlasco
Arecibo
Arroyo
Barceloneta
Barranquitas
Cabo Rojo
Caguas
Candvanas
Caroclina
Catalo
Cavey

Ceiba
Ciales
Cidra

Coamo
Comerio
Corozal
Culebra

For Individual and Public Assistancs

Dorado
Fajarxdo
Gudhica
Guayama
Guavanilla
Gurabo
Hormiguercs
Humacao
Jayuya
Juana Diaz
Juncos
Lajas

Lares

Las Piedras
Loiza
Luquillo
Manati”
Maricao
Maunabo
Mayaguez

For Individual Assistance Only

Aguada
Rincdn

San Sebastiéh

For Public Assistance

Aguas 3uenas

Bayamdn
Tlorida
Guavnabo
Las Marias
Toa Alta

Trujillo Alto

Vega Alta
Villalba

Morovis
Naguabo
Naranjito
Orocovis
Patillas
Pefluelas
Ponce

Ri%® Grande
Sabana Grande
Salinas

San Germdn.
San Juan |
San Lorenzo
Santa Isabel
Toa Baja
Utuado

Vega Baja
Viegques
Yabucoa
Yauco
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